Aldose reductase from human skeletal and heart muscle. Interconvertible forms related by thiol-disulfide exchange.
Aldose reductase was purified from human skeletal and heart muscle by a rapid and efficient scheme involving Red Sepharose chromatography, chromatofocusing on Pharmacia PBE 94, and hydroxylapatite high pressure liquid chromatography. The scheme afforded homogeneous enzyme, 65% recovery, in 2 days. All muscle samples express aldose reductase but not the closely related aldehyde reductase. Aldose reductase is isolated in one of two forms that are distinguishable by their kinetic patterns with glyceraldehyde as substrate and which are interconvertible by treatment with dithiothreitol. Both forms are capable of catalyzing the reduction of glucose (Km = 68 mM), and both are highly sensitive to inhibition by aldose reductase inhibitors. The reduction of glucose was shown to be nearly stoichiometric with production of sorbitol (92 +/- 2%). Dialysis of aldose reductase in the absence of thiols or NADP converts it into a form that shows markedly different kinetic properties, including very weak catalytic activity toward glucose and insensitivity to aldose reductase inhibitors. This modified form can be converted back into the native form by dithiothreitol. Thiol titration of the two forms of aldose reductase with Ellman's reagent indicated that two thiol groups were lost when the enzyme was dialyzed in the absence of dithiothreitol or NADP.